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DETAILED ACTION 
Response to Applicants ' Amendment and Argument 

Applicants' submission of the Declaration under 35 C.F.R ^1.131 is 
acknowledged. Therefore, the non-final rejection as set forth in paper No. (073 1 05) is 
withdrawn in response to Applicants' amendments. A new rejection is made as set forth 
in this Office Action. Claims (1-24) are pending in the application. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



Claims 1-7, 9-15, and 17-24 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Annapragada et al. (TJ.S. Patent 6,518,174). 

In re claim 1 , Annapragada discloses a method of fabricating a damascene 
structure, comprising: (a) forming a barrier layer 412 on a substrate 410 having a metal 
layer 404 thereon; (b) forming a first organosilicate layer 416 on the barrier layer 412; 
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(c) forming a silicon oxide layer 420 on the first organosilicate layer 416; (d) 
forming a second organosilicate layer 424 on the silicon oxide layer 420 (col. 2, line 46 to 
col. 3, line 21 and FIGS. 4A-B); and 




FIG, -*B 

(e) etching the second organosilicate layer 424 to define vias 440 therein, wherein 
the second organosilicate layer 424 is etched with a gas mixture comprising a hydrogen- 
containing fluorocarbon and one or more gases selected from the group consisting of 
hydrogen (H2), nitrogen (N2), oxygen (02), argon (Ar), and helium (He) (col. 4, lines 9- 
67). 

In re claim 2, Annapragada discloses that the method of claim 1 , fiirther 
comprising: 

(f) etching the silicon oxide layer 420 to transfer the vias 440 defined in the 
second organosilicate layer 424 therethrough (FIG. 4C); 
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(g) patterning the second organosilicate layer 424 to define interconnects 464 
therethrough, wherein the interconnects 464 are positioned over the vias 440, and 
wherein the via pattern is transferred through the first organosiUcate layer 416 when the 
interconnects 464 are defined in the second organosilicate layer 424 (FIG. 4D); and 



(g) filling the vias 440 and interconnects 464 with a conductive material. The 
dual damascene structure as disclosed by Annapragada in FIGS. 4D-E eventually will be 
filled with a conductive material selected fi:om the group consisting of copper, aluminum 
or tungsten to obtain an interconnect structure. 

In re claim 3, Annapragada discloses that the interconnects 464 are defined in 
the second organosilicate layer 424 and the vias 440 are defined in the first organosilicate 
layer 416 using a hydrogen-containing fluorocarbon gas mixture (col. 4, lines 9-67). 

In re claim 4, Annapragada inherently discloses that the conductive material 
filling the vias 440 and interconnects 464 is selected fi"om the group of copper (Cu), 
aluminum (Al), tungsten (W), and combinations thereof The dual damascene structure 
as disclosed by Annapragada in FIGS. 4D-E eventually will be filled with a conductive 
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material selected from the group consisting of copper, aluminum or tungsten to obtain an 
interconnect structure. 

In re claim 5, Annapragada discloses that the gas mixture includes one or more 
gases selected from the group consisting of trifluoromethane (CHF3), difluoromethane 
(CH2F2), and fluoromethane (CH3F) (col. 4, lines 9-23). 

In re claim 6, Annapragada discloses that the gas mixture fiirther comprises a 
gas selected from the group consisting of carbon tetrafluoride (CF4) and fluoroethane 
(C2F6), and combination thereof (col. 4, lines 9-23). 

In re claim 7, Annapragada discloses that the gas mixture includes hydrogen 
(H2) (col. 4, lines 9-23). 

In re claim 9, Annapragada discloses that the second organosilicate layer is etch 
at a pressure within a range of about 100-2000 mtorr (col. 4, Table 1). 

In re claim 10, Annapragada discloses that the method of claim 1, fiirther 
comprising applying an electric field to the hydrogen-containing fluorocarbon gas 
mixture (col. 3, lines 22-52). 

In re claim 11, Annapragada discloses that the electric field is a radio frequency 
(RF) power (col. 3, lines 22-52). 

In re claim 12, Annapragada discloses that the RF power is within a range of 
about 1 watt/cm to about 100 watts/cm (col. 4, lines 9-67). 

In re claim 13, Annapragada discloses that the silicon oxide layer 420 is etched 
with a fluorocarbon gas mixture (col. 4, lines 9-23), 
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In re claim 14, Annapragada discloses that the fluorocarbon gas mixture further 
comprises a gas selected from the group consisting of carbon tetrafluoride (CF4) and 
fluoroethane (C2F6), and combination thereof (col. 4, lines 9-23). 

In re claim 15, Annapragada discloses that the fluorocarbon gas mixture further 
includes one or more gases selected from the group consisting of hydrogen (H2), nitrogen 
(N2), oxygen (O2), argon (Ar), and helium (He) (col. 4, lines 9-23). 

In re claim 17, Annapragada discloses that the silicon oxide layer 420 is etch at a 
pressure within a range of about 100-2000 mTorr (col. 4, Table 1). 

In re claim 18, Annapragada discloses that the method of claim 1, further 
comprising applying an electric field to the hydrogen-containing fluorocarbon gas 
mixture (col. 3, lines 22-52). 

In re claim 19, Annapragada discloses that the electric field is generated using a 
radio frequency (RF) power (col. 3, lines 22-52). 

In re claim 20, Annapragada discloses that the RF power is within a range of 
about 1 watt/cm^ to about 100 watts/cm^ (col. 4, Table 1). 

In re claim 21, Annapragada discloses a method of fabricating a damascene 
structure, comprising: (a) forming a barrier layer 412 on a substrate 410 having a metal 
layer 404 thereon; (b) forming a first organosilicate layer 416 on the barrier layer 412; 
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(c) forming a silicon oxide layer 420 on the first organosilicate layer 416; (d) 
forming a second organosilicate layer 424 on the silicon oxide layer 420 (col. 2, line 46 to 
col. 3, line 21 and FIGS. 4A-B); and 




FIG, -4B 



(e) etching the second organosilicate layer 424 to define vias 440 therein, wherein 
the second organosilicate layer 424 is etched with a gas mixture comprising one or more 
hydrogen-containing fluorocarbon gases and one or more gases selected from the group 
consisting of hydrogen (H2), nitrogen (N2), oxygen (O2), argon (Ar), and helium (He) 
(col. 4, lines 9-23); and 

(f) etching the silicon oxide layer 420 to transfer the vias 440 defined in the 
second organosilicate layer 424 therethrough, wherein the silicon oxide 420 is etched 
with a gas mixture comprising a fluorocarbon gas (col. 9, lines 9-23); 

In re claim 22, Annapragada discloses that the gas mixture for etching the 
second organosilicate layer 424comprises hydrogen (H2) (col. 9, lines 4-67). 



Application/Control Number: 09/9 1 2, 1 03 Page 8 

Art Unit: 2823 

In re claim 23, Annapragada discloses that the gas mixtxire for etching the 
second organosilicate layer 424 comprises trifluoromethane (CHF3), dimethylfluoride, 
and hydrogen (col. 4, lines 9-23). 

In re claim 24, Annapragada discloses that the gas mixture for etching the 
second organosilicate layer 424 comprises difluoromethane, tetrafluoride, and hydrogen 
(col. 4, lines 9-23). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 8 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Annapragada et al. (U.S. Patent 6,518,174). 

In re claims 8 and 16, Annapragada does not explicitly disclose that the second 
organosilicate layer is etched at a temperature within a range of about -20°C to about 
80°C. However, there is no evidence indicating the temperature range is critical and it 
has been held that it is not inventive to discover the optimum or workable temperature 
range of a result-effective variable within given prior art conditions by routine 
experimentation. See MPEP § 2144.05. 

Note that the specification contains no disclosure of either the critical nature of 
the claimed dimensions of any unexpected results arising there from. Where patentability 
is aid to be based upon particular chosen dimensions or upon another variable recited in a 



Application/Control Number: 09/912,103 
Art Unit: 2823 



Page 9 



claim, the Applicant must show that the chosen dimensions are critical. In re Woodruff . 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khiem D. Nguyen whose telephone number is (571) 272- 
1865. The examiner can normally be reached on Monday-Friday (8:30 AM - 5:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S. Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 



Conclusion 



K.N. 

February 16, 2006 





